Heparin inhibition of ferredoxin-NADP reductase in chloroplast thylakoid membranes.
Heparin, an anionic polysaccharide, inhibited the ferredoxin-catalyzed reduction of NADP in spinach chloroplast thylakoid membranes. Under the same conditions of assay, heparin did not interfere markedly with photoreduction of methyl viologen, anthraquinone sulfonate, or ferredoxin. A kinetic analysis of the heparin-induced interference with NADP photoreduction showed partial competitive inhibition. Heparin also interfered with NADPH oxidation by membrane-bound ferredoxin-NADP reductase (with dichlorophenol-indophenol as the acceptor) by a mechanism that involves partial competitive inhibition. This reaction was sensitive to the presence of salts; increasing ionic strength increases the heparin Ki for inhibition of NADPH oxidation. These results show that heparin binds to ferredoxin-NADP reductase, and in doing so interferes with binding to the reductase by both ferredoxin and NADP(H). Since heparin is redox inactive and does not interfere with the photophosphorylation reaction, it is a useful inhibitor of thylakoid membrane reactions which require the catalytic activity of ferredoxin-NADP reductase.